given to compare with those of FEM calculated using SAP5.The principle and method suggested here have clear physical concepts. The equations and boundary conditions proposed in this paper are weakened, the method of this paper would be easy to popularize in dynamics analysis of elasticity.
INTRODUCTION
The rapidly growing applications of fibre-reinforced composites in high-performance aerospace vehicles have led to intensive study of the behavior of laminated composite structures under various conditions. For plate-shell composite structures analysis, this has already received wide spread attention. Since the current theories of plates and shells are established on some hypotheses, only partial fundamental equations can be satisfied and some of the elastic constants can not be taken into account. Because of this, the errors will increase as the thickness of plate or shell increase, and the stresses at interface can not be exactly calculated. In addition, all of the existing theories are invalid for quite thick plates and shells.
With no initial assumptions regarding stress and deformation models [1] [2] [3] [4] , and using three-dimensional elasticity the free vibration problems of homogeneous isotropic, orthotropic, and laminated thick cylindrical shells were solved. In these papers, the thick shells were divided into N fictitious subcylinders in order to simplify the variable coefficient differential equations into a set of simpler ones that was solved by using a method of successive approximations. The frequencies with desired accuracy were obtained, by increasing the value of N. A similar approach was suggested by Bhimaraddi [5] to analyze the free vibration of doubly curved shallow shells. But all of the papers had to deal with the many unknowns that appear at the real or fictitious interfaces. Based on the three-dimensional theory of elasticity, the buckling and vibration of isotropic, orthotropic, and laminated cylindrical shells has also been studied by Kardomateas [6] [7] , and by Ye and Soldatos [8] [9] . Khdeir [10] investigated thermal deformations and stresses in cross-ply laminated circular cylindrical shells by means of state space approach. Ding and Tang [11] [12] [13] [14] developed the method of state space, and gave the exact solution for axisymmetric vibration and buckling of laminated cylindrical shells having simply supported edge boundary and clamped edges, respectively. Exact thermoelastic solution for an axisymmetric problem of thick closed laminated shells has also been studied by Ding and Tang [15] . Ding [16] 
WEAK FORMULATION OF MIXED STATE EQUATIONS
A open cylindrical shell is investigated. The principal elastic directions of the shell coincide with the coordinate axes. Let u , v and w be the displacement in the  
the same as above, we have
in which the usual index notation is used. The stress-strain relations of cylindrical orthotropy is
Where 
, the following relations can be obtained
Eq. (4) can also be written in a simplified form
This is classical Hamilton canonical equation [11, 12] . In order to solve Eq. (9), thick shell should be divided into some thin plies. If we find, from calculation, that the needful effective digits hardly change, it can be said that the results obtained with certain thin plies are exact within the prescribed accuracy limits. For the first ply, the solution of Eq. (10) is
Because M is Hamiltonian matrix,
r a   can be calculated by means of symplectic algorithm [18] .
Let r be equal to inner radius r 1 of first thin ply in Eq. (11), and consider r a h
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On the analogy of this, the mechanical quantities of the interior and outer surfaces for the entire laminated shell can be linked together to be of the form
where (14) are the mechanical quantities for the interior and outer surfaces of the laminated shell, respectively. Usually, the loads acting on the interior and outer surfaces of a shell are given a priori. Actually, Eq. (15) is a matrix equation for six displacements of the interior and outer surfaces of a shell.
Selecting of the fourth, fifth and sixth rows of matrix Eq. (14) gives can be determined.
NUMERICAL EXAMPLE
Consider a three-plied open laminated shell which is loaded by uniform normal pressure q on the top surface. The materials for the first and third layers are identical, where ) 1 ( 11 C and ) 2 ( 11 C denote 11 C of the materials corresponding to the first and second layer, respectively. The laminated shell has the following geometry parameters h h h 1 . 0
where l the length of the shell,  s the arc length of middle surface and 0 R = the radius of middle surface. Some numerical results are obtained and we shown in Fig. 1 
CONCLUSION
Weak formulation of mixed state equation including boundary conditions are presented. The thick open laminated shell with relative edges simply supported and the relative edge clamped supported subjected to mechanical loading is investigated. The principle and method suggested here have clear physical concepts and overcome the contradictions and limitations that arise from incompatibility among the fundamental equations in various theories of plates and shells. Numerical results denote that the methods of dividing the layer into several thin plies has the characteristics of fast convergence rate, satisfactory precision, and controlled error. The present study satisfies the continuity conditions of stresses and displacements at the interfaces. Numerical results show that this method is effective. The solutions and results given here may serve a useful purpose in providing a check upon other solution procedures.
